Microglia are the macrophage population residing in the parenchyma of the central nervous system (CNS), and are thought to play critical roles in CNS development, homeostasis and defense against pathogens. Microglia are capable of rapidly responding to microbial pathogens through engagement of their Toll-like receptors (TLRs). We first compared the efficiency of these responses in primary microglia acutely isolated from adult and neonatal mice. While the cytokine and chemokine responses of adult microglia were generally higher than those of neonatal cells stimulated ex vivo through TLRs, the nitric oxide response of neonatal microglia was markedly enhanced relative to the adult cells. We then went on to identify culture conditions such as exposure to M-SCF or GM-CSF that markedly enhanced the nitric oxide response of microglia, particularly those from the adult CNS. Finally, we demonstrate that the differential nitric oxide response of neonatal and adult microglia is not only limited to the mouse, but also extends to rat microglia.
Introduction
Microglia are the macrophage population residing in the parenchyma of the central nervous system (CNS), and are thought to play critical roles in CNS development, homeostasis and defense against pathogens. First described by Del RioHortega (Rezaie and Male, 2002), they are derived from myeloid precursors that infiltrate the central nervous system early in CNS development (Vilhardt, 2005) . In the neonatal brain, resident microglia have an amoeboid morphology, proliferate, and exhibit motility while actively phagocytosing apoptotic dead and dying neurons. As the animal matures, the resident microglia obtain a ramified morphology and, aside from their numerous processes extruding through the surrounding CNS tissue, become immotile. These ramified microglia are said to be in a resting state. Ramified microglia are no longer actively phagocytosing, do not proliferate in the resting state, express lower levels of a number of cell surface markers as compared to peripheral macrophages (Brannan and Roberts, 2004) and are distinguished from blood-derived macrophages infiltrating the CNS by their lower level of CD45 expression (Sedgwick et al., 1991) . While the rate of microglial cell ramification varies with anatomical location within the brain, this process is completed by approximately 14 days postpartum in the mouse (Hirasawa et al., 2005) and 18 days postpartum in the rat (Dalmau et al., 2003) .
Mononuclear phagocytes such as macrophages are a crucial cellular component of the innate immune system because they are capable of rapidly responding to pathogens through engagement of their Toll-like receptors (TLRs), with subsequent induction of pro-inflammatory cytokines, chemokines, and essential immune modulatory small molecules such as nitric oxide. Early recognition of pathogens by the innate immune system is essential for their successful removal, and also leads to recruitment and coordination of cells of the adaptive immune system responsible for cellular and humoral responses and eventually development of immunologic memory to the specific pathogen.
